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(57)Abstract: 

PURPOSE: To obtain a hydrogenated ring-opening polymer at a 
high degree of hydrogenation by hydrogenating nonarom. 
carbon-carbon double bonds of a ring-opening norbornene 
polymer in the presence of a hydrogenation catalyst contg. a 
specific ruthenium compd. 

CONSTITUTION: A norbornene deriv. of formula I (wherein A 
and B are each H or a 1-1 0C hydrocarbon group; X and Y and 
each, H halogen, or a monovalent org. group, and m is 0 or 1) 
alone or together with a copolymerizable monomer is subjected 
to ring-opening polymn. to give a ring-opening polymer. Then, 
nonarom. carbon-carbon double bonds of the polymer are 
hydrogenated in the presence of a hydrogenation catalyst 
comprising a ruthenium compd. of formula II (wherein Q is 
halogen; T is CO, NO, etc.; and Z is PR1R2R3 wherein, R1, R2 
and R3 are each alkyl, etc.), an alkali metal compd. of formula III 
(wherein R4 is alkyl, etc.; and M1 is Li, Na, or K), and an 
organoaluminum compd. of formula IV (wherein R5, R6, and R7 
are each alkyl, etc.), giving the objective polymer. 
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[0 0 7 3] 

[0 0 7 4] ft*3, KT^II160l(*3j:t/tt:««Hr*3i^ 
X. 10 0 MH z x~mfeztitd&m^ 

^rRSKHX*^ h/W (NMR) {C^I^T, 6=4. 5 — 
6. 0 p pm^$-RiZl^(ljf^$ix6t-^ 

[0 0 7 5] < M%tm<etft<D<&f&M> 

^/^^^f;ur h7^n [4. 4. 0. I 2 5 . 

!7.io] -3-^^^ mfe^mm 5oo g ^ h 

/Uxyi 7 0 0ml^ 1-^^r-fe^ (^^SEHflS^J] 
4 5 gt, WC 1 6 CD h/^« [BBSfi'&ft&giE : W 
Cle © 1 0 g ^ h/^y 5 0 4ml (lil^ttf , 
^*/-/W2. 4 g*:*P*.T»#UT«l»Lfc»«0. 

0 5 M/ 1 <7)^f£) 8. 5mlL /^WtK^h 

[Hflta^M!tt:M0. 1M/1] 4. 3 

CMfllS^MIK (*»r^5 = *A<k*») :»S0. 
8M/1] llml^M, 80tf3«FPflfflSl^ 

#k «BUU ft»*3j:t;(a»ir4 9 5 g<DBflSfi-&{*: 

1 *#fc 0 

® 2 

2 5aa%<OBB««^fHffiK2S:»^ 0 




(8) 4#&fj*F 7-2 9 2 9 

14 

[0 0 7 6] ® 3 
[0 0 7 7] @ 4 

[4. 4. 0. I 2 5 . I 710 ] -S-KrMrV [«f£ 
¥ftf*0 3 5 0 gi:, 'O^v'^n [6. 5. 1. 1 
w 3 6 . O 2 - 7 . o 9 - 13 ] -4— O^-rirv H#SM 
AO 1 5 0 g h/uxy2 0 0 0ml^ 1 -^^fir 
V [5>T-S:I^gn^l] 7. 5ml^ TiCh(Dh^x 

>m& mmm&mm om/d i5mi 

ISO. 1M/1) 2 0ml i:, hyxf;U7^^!> 
&m 0M/1) 80ml^M, 2 5t 

6 0 g <DiNl^fi-&ft:4 Sr#7c 0 

[0 0 7 8] © 5 
#^f*i: It 8 ^/u- 8 -jfr/M^io* ^/u-r 

F7^n [4. 4. 0. I 2 5 . I 7 ,0 ] - 3 - Kt* 
ty4 5 0 g^ 5-^ Tvl^- 5-^ h^v^/M^/U 

tfv^ci [2. 2. 1] ^h-2-xy50g^ffl 

[0 0 7 9] © 6 

h^i/^a [4. 4. 0. 1 2 5 . l 7 - 10 ] - 3 - Kt* 

ty4 5 0 gh ^o^^y5 0gt» 

TM^M-frfttS* 6 
[0 0 8 0] ® 7 

1 --^ir>-(0^fflfi^3 6 gtC^JEUfcr fcfiJWttU 

[0081] cuffiOT i ] -^^j i x*mtcmmm&ft 1 

40 ©8 0g^+^lLtf, i7Kh/^y2 2 0giCg 

2 2W/1) 1. 50ml t O^^/U 
7/U;xt>A^py K^h/^^fK [^T/u^^^ 
•Mb-&$9:$!S0. 8M/1) 1. 78ml^ RuH 
C 1 (CO) [P (Ce Hs ) 3 ] 3 [ r I NORG A 
NIC SYSNTHES I SVOL. 15J Cffiot 
50 Mit L tc/^ ^ ^ Mt^Sfo) 2 3mg i: 4r**D Ufc. »: 
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75 

l±40kg/cm z -efcofc. r. <£>*&SX 4 Wot 

[0 0 8 2] [Hffifl 2 ] 2 -e»fcM**-&<*:» 

^jfttt [T/U# y ftfUk&k :Bfil. 2 2 1 ] 

1. 8 6m 1 tSiOLfc. JEtC -r h7 t Kn77> 
(«ttfc*tt] 5. Og»lfc'l RuHCl (C 
O) [P (Ce Hs ) 3 ] 3 2 3mgWDlf; 9 

WT1 6 Sti-ClMaS-frfc. coffin #4 0 k 

««^#**fl:*2«:»fc. C^BB«fi-&***^»2 
<£>7k|t{L^te 9 9 . 8%T*$>ofc 0 
[0 0 8 3] CXNIM3] 2 ^ft^T, 

m« 3 *c»fcwai^fts« 3 © 4 o o g *fflt\ m 

/H g&flJ^/t££H*tt306«2 £H«<0»f£&fro 

4£) 3 (DfomikMlZ 9 9. 

[0 0 8 4] WI4) PM^li^Xt, ^ 
i4Ti#Ml^*4(0 8 0 g^fl\ RuHCl 

(CO) [P (Ce Hs ) 3 ] 3 0>SS*Da4r3 8 m g 

T*S>ofc 0 

[0085] [xikm 5 ] mmm&fcmm 2 mft^T^ 

7-hO. 1 8 g**P;tfcCfcH*tt*lfi«l2 £H«<0 
-&***<t:» 5 (DT^mitm-t 9 9. 4 fLo 

[0 0 8 6] [«ft«6) Hai^*g«2i:ftx:t^ 
6 tWc^ii^M 6 «7) 4 0 0 g ^^m^- h 




(9) 4#Bfl¥ 7-2 9 2 9 

0. 5M/1) 4. 5 m 1 Sr*D^.fcC t«^fiHJfi«2 

wB««-a k flc**{t«i e (D^mitm* 99. 5 %-e*>o 

[0 0 8 7] [jllfi«7] H»fi-&»:S«2^ft^-C, 
^01 7 tH/cn^M 7 W 4 0 0 g 4ffll\ ^ 
f^!)A{^itLtRuH2 (CO) [P (Ce H 
5 ) 3 ] 3 22mg^t\ ^f^!if !>A^)n-^ 
f-^Si««0«S*DS*2. 8 Om lKXSELfcC^^tt: 

70 mnM2 tmm<om*%n^xMmm&fc*mim7 * 

ntio z ©mi««***jRft1* 7 o;kiSHfc:^is 9 9. 4 
[0 0 8 8] [X««|8] BM»«-fr»:jgiS2JC«:^X, 

^F'j 7 T~mtcfflmm<&m&i& i <o a o o g sr^^. /u 

f^^|^i:lTRuCl2 (CO) [P (Ce H 
5 ) 3 ] 3 2 4mgtfflt\ /f/H/f?^n-^ 
1. 4 0mllI^Ilfc:am 

C taMflt&frtMcSftbft 8 (DTkmitm* 9 9. 4 
20 %T?£>ofc 0 

[0 0 8 9] i/xfW^^^nD 

<0|JH8t«^fr*3lWfc» 9 <0**ftapl4 9 9.0 %t?*>o 
[0 0 9 0] [tkfeWl] ^Uf^(On-^t 

SrfTor»««'&***^b»l 0£r»fco r. cowman 

30 Vfi^mitm 1 0 £>*ifHfc3ptt; 9 7.4 %{Clh£ ofc 0 

[0 0 9 1] [tbKW2] y^/uy ?-ZJ±<Dn -^*rV 

^ft:7kiR{b«Jl lcD7Km^^8 8. 2%fcLlt£ofco 
[0 0 9 2] J^_h<£>^Jjl££ £ fc/c^iE^ 1 <0&Mkt>*h 

7 s - ~ £ A ^ X o Tffi* T ffi 1/ vK*^ r-TK^bi" 5 r t 

[0 0 9 3] 
[^1] 
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